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(57) A battery and a method of assembly thereof 
wherein the battery has plates (6) and connecting 
straps (5) for the plates (6) , all housed within a box (1) 
with a lid (2). Formations (18) are provided on the 
underside of the lid (2) which interfrt with corresponding 
formations (21) on the straps (5). Sealant (35) is located 
in a small gap between the formations (18). 
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Description 

[0001] This invention relates to a battery (also known 
as an accumulator), particularly, but not exclusively, to a 
battery of the lead-acid type. s 
[0002] In a known battery construction, the positive 
and negative plates are all connected together to posi- 
tive and negative terminals respectively by means of 
connecting straps. The plates are positioned in a box- 
like container, usually of moulded plastics material, the 10 
top of the box beog dosed by a lid, the terminals pro- 
jecting through respective apertures in the lid. The lid is 
sealed to the bat and the terminals are sealed within 
the respective apertures to prevent unwanted escape of 
fluid e g accJ or fumes Two (or the appropriate number) 75 
of recesses aie formed in the lid and the apertures are 
formed at the bases of the recesses so that the respec- 
tive terminals protrude through the apertures into the 
recesses. When assenting the battery the lid is seal- 
ingly connected to tie box using a suitable settable 20 
material e g epoxy resin Next a seal is placed in the 
base of each recess to surround the respective terminal 
and the recess is partoaly filled with settable sealant so 
as to cover the seal but leave the upper part of the ter- 
minal dear The construction so formed has the disad- 25 
vantages that it is complex and its assembly has to be 
carried out in several stages. 

[0003] It is an object of the present invention to pro- 
vide an alternative battery construction and method of 
assembly which does not suffer from or suffers less 30 
from the aforementioned disadvantages. 
[0004] In accordance with the invention a battery com- 
prises positive and negative plates, two connecting 
straps, one electrically connected to the positive plates 
and the other to the negative plates, the plates and 35 
straps being endosed in a box with a lid, two terminals, 
each one electrically connected to a respective con- 
necting strap, the terminals each projecting through a 
respective aperture in the lid and surrounded by a seal 
between the lid and the respective connecting strap, 40 
each of which straps has a formation which fits with a 
corresponding formation on the underside of the lid 
adjacent the respective aperture with a small gap there- 
between, sealant being located in the small gap. 
[0005] Preferably the formation on the lid and/or the 45 
formation on the connecting strap include locating 
means for the seal, which may be an 0-ring. The sealant 
is preferably settable and may comprise an epoxy resin. 
[0006] The lid and the box may be formed with inter- 
fitting portions e.g. a groove in the lid and a correspond- so 
ingly shaped edge to the box which may be provided 
with settable sealant which when fitted together seal the 
lid to the box. The aforesaid portions on the lid and box 
and the formations on the connecting straps and the 
underside of the lid are so constructed and arranged 55 
that on bringing the lid and box, which contains the 
plates and connecting straps, together for closure, the 
portions and formations fit together simultaneously. 



[0007] The formations on the lid and/or on the con- 
necting straps preferably include a sealant reservoir so 
constructed and arranged that on bringing the lid and 
box, which contains the plates and connecting straps, 
together for dosure sealant is displaced from the reser- 
voir and flows into and fills the small gap. Further prefer- 
ably the sealant flows around and encapsulates the 
connecting straps. 

[0008] In accordance with another aspect of the inven- 
tion a method of assembling a battery having positive 
and negative plates, two connecting straps, one electri- 
cally connected to the positive plates and the other to 
the negative plates, the plates and straps being 
enclosed in a box with a lid, and two terminals, each one 
protruding through a respective aperture in the lid and 
being electrically connected to a respective connecting 
strap comprises the steps of: 

providing a formation on each connecting strap, 
providing a corresponding formation on the under- 
side of the lid adjacent the respective aperture, 
positioning two seals, one for each terminal, either 
on the connecting strap or on the underside of the 
lid. 

providing sealant on each formation on the lid 
and/or on each formation on the straps, 
bringing the lid and box together for closure to 
cause the formations on the connecting straps to fit 
with the corresponding formations on the lid and to 
cause the sealant to flow into and filling a small gap 
between the formations, and allowing the sealant to 
set. 

[0009] Preferably one or each of the formations is 
formed to include a locating means for the seal which 
may be an 0-ring. 

[0010] Preferably the method may further comprise 
the steps of: 

providing the lid and box with inter-fitting portions, 
applying a settable sealant thereto, and 
bringing the lid and box together for closure 
whereby the portions on the lid and the box and the 
formations on the connecting straps and the under- 
side of the lid fit together simultaneously. 

[0011] The method may further comprise the step of 
providing the formations on each connecting strap 
and/or the formation on the underside of the lid with a 
sealant reservoir, supplying the reservoir with sealant 
and, on bringing the lid and box together for closure, 
causing the sealant to be displaced from the reservoir 
and flow into the small gap between the formations. Fur- 
ther preferably, the step of bringing the lid and box 
together for closure also causes the sealant to flow 
around and encapsulate each connecting strap. 
[0012] One embodiment of the invention will now be 
described by way of example only with reference to the 
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accompanying drawings of which :- 

Figure 1 shows a perspective view of part of a bat- 
tery in accordance with the invention; 
Figure 2 shows a cross-sectional view through one 
terminal, one connecting strap and part of the lid 
and box of the battery shown in Figure 1 ; and 
Figure 3 shows a top plan view of the terminal and 
part of the connecting strap shown in Figure 2. 

[0013] As can be seen in the drawings, a battery 
according to the invention comprises a box 1, a lid 2, 
two terminals 3, 4, each one partially embedded in con- 
necting straps 5 (only one shown), and a plurality of 
electrode plates 6 (only part of one plate shown). 
[0014] The box 1 is generally rectangular in shape but 
with rounded corners 7, having an open top with a 
peripheral edge 8 to which the lid 2 is secured, and two 
handles 32, one at each end of the box 1 . The box is 
manufactured by moulding from hard plastics material 
e.g. ABS or polycarbonate which is inert to acid con- 
tained therein, and may be divided into a plurality of 
chambers by dividing walls of the same hard plastics 
material, each chamber containing a plurality of elec- 
trode plates, separated by sheets of separator material 
in a known manner. Each plate has a tag. and the plates 
of the same polarity in a chamber are arranged with 
their respective tags in a straight line and are all con- 
nected to a respective connecting strap. One plate 6 
with one tag 9 is shown in Figure 2. the tag 9 being par- 
tially embedded in the connecting strap 5. 
[001 5] The lid 2 is also moulded from plastics material 
which may or may not be the same as the material of 
the box For example, the lid may be ABS and the box 
polycarbonate. The lid has portions comprising an outer 
flange 10 and an inner flange 1 1 and a groove 33 ther- 
ebetween aroupd its periphery for receiving the edge 8 
of the box. The lid is also moulded so as to have various 
shaped features (which are not shown) e.g. to receive 
connecting bars for connecting the plates of like plurality 
in the same or different chambers, to include a vent 
means (also not shown) such as a one-way valve to 
relieve any increase of pressure within the battery, and 
a filling means by means of which the battery is filled 
with the appropriate amount of acid. 
[0016] The lid is also moulded to have formations 
adjacent the two apertures through each of which part 
of a terminal and connecting strap protrudes. As can be 
seen particularly in Figure 1 each aperture 12 is gener- 
ally rectangular but with rounded corners. As can be 
seen in Figure 2 immediately adjacent the aperture 12 
along the underside of the lid there is a curved shoulder 
13 for receiving an 0-ring seal 14. Immediately adjacent 
the shoulder 13 is a flange 15 which projects down- 
wards into the interior of the battery and surrounds the 
connecting strap, following the boundary 17 of the strap 
as shown in Figure 3, except where the strap abuts part 
of the side of the lid indicated by reference numeral 16. 



A narrow ridge 18 shorter than the flange 15 projects 
into the space bounded by the flange 15, the ridge 18 
following the groove 21 in the strap and merging at its 
ends with the flange 15. When the lid is inverted a res- 

5 ervoir is formed between the lid (the reservoir base), the 
ridge 18. the lid side 16 and parts of the flange 15. 
[0017] The connecting strap 5. made of lead for a 
lead-acid battery, has an upper surface shaped to be 
generally complementary to the shape of the underside 

10 of the lid 2. Thus the strap 5 has a generally rectangular 
region 19 with rounded edges (see Figure 3) which fits 
into the aperture 12 in the lid 2. Immediately adjacent 
the rectangular region 19 is a ledge 20 for supporting 
the 0-ring 14, the ledge generally facing the shoulder 

15 13. Adjacent the ledge 20 is the groove 21 receiving the 
ridge 18 formed on the lid. A small gap is provided 
between the groove 21 and the upper surfaces on the 
strap and the corresponding flanges 15 and 18 and the 
underside of the lid 2. The small gap is filled with sealant 

20 35, which also surrounds and encapsulates the con- 
necting strap as shown in Figure 2. 
[0018] The terminal 4, made of copper or copper alloy 
such as brass, comprises a generally rectangular block 
with a centrally disposed projecting member 23. The 

25 upper side of the member 23 lies level with the top of the 
rectangular region 19 of the connecting strap and may 
also be level with the upper surface 24 of the lid adja- 
cent the aperture 12, although not necessarily so. The 
main part of the member 23 and the lower part of the 

30 terminal 4 is embedded within the connecting strap 5. 
The lower part of the terminal has a hole 26 which is 
filled with some of the lead of the connecting strap 5. 
The upper part of the terminal is provided with a screw- 
threaded hole 27 for receiving a bolt 28. A spring 

35 washer 29 and a plain washer 30 are also provided so 
that the end component of an electrical cable can be 
secured to the terminal 4, between the plain washer 30 
and the terminal 4 with minimum electrical resistance. 
[001 9] To assemble the battery shown in the drawings, 

40 the plates 6 and the separators (not shown) are assem- 
bled in side-by-side arrangement, compressed (the sep- 
arating material being compressible), and positioned as 
required in the chambers in the box 1. However the 
assemblies of plates and separators are not pushed 

45 fully into the chambers but are left with the tags 9 lying 
above the level of the edge 8 of the box 1 . The box 1 and 
assemblies are then inverted and placed above a mould 
so that the tags 9 extend downwards into mould cavities 
where appropriate terminals 4 are already positioned in 

so the base of the cavities. Molten lead is then fed into the 
cavities to surround the tags 9 and the lower parts of the 
terminals 4, entering the holes 26 in the lower parts of 
the terminals. The lead is allowed to cool and solidify so 
that the tags are partially embedded in the lead and the 

55 terminals 4, straps 5 and plates 6 are in the required 
positions. The box is then turned the correct way up and 
the assemblies of plates and separators are pushed 
fully into the chambers, the straps and terminals moving 
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with the assemblies. 

[0020] The lid is inverted and liquid epoxy resin seal- 
ant is poured into the reservoirs bounded by the lid side 
1 6, the ridge 1 8 and parts of the flange 1 5 and also into 
the groove 33 at the edge of the lid. The 0-rings 14 are 
placed in position on the straps 5 against the shoulders 
20 to surround the terminals 19. The box 1 and its con- 
tents are also inverted and lowered on to the inverted 
lid. As the box is lowered the edge 8 of the box enters 
and mates with the groove 33 between the flanges 10 
and 1 1 and the various formations on the underside of 
the lid engaged with correspondingly-shaped forma- 
tions on the strap 5, the ridge 1 8 entering the groove 21 
on the upper surface of the strap 5. The 0-ring 14 is 
compressed between the ledge 20 on the strap and the 
shoulder 13 on the underside of the lid. The sealant in 
the reservoir is displaced by part of the strap and flows 
over the ridge 18 into the small gap between the upper 
surface of the strap and underside of the lid within the 
overall space bounded by the flange 1 5 and the lid side 
16. The small gap is filled, the 0-ring 20 is covered and 
the connecting strap surrounded by a thin f flm of sealant 
35. 

[0021] The settable sealant is allowed to set. the 
whole assembly turned the correct way up and a 
required amount of battery acid is fed into the box via 
filling means in the lid. The filling means is then closed 
by a vent cap. 

Claims 

1 . A battery comprising positive and negative plates 
(6), two connecting straps (5), one electrically con- 
nected to the positive plates and the other to the 
negative plates, the plates (6) and straps (5) being 
enclosed in a box (1) with a lid (2), two terminals 
(3,4), each one electrically connected to a respec- 
tive connecting strap (5), the terminals (3.4) each 
projecting through a respective aperture (12) in the 
lid (2) characterised in that each terminal (3,4) is 
surrounded by a seal (1 4) between the lid (2) and 
the respective connecting strap (5), each of which 
straps (5) has a formation (21) which fits with a cor- 
responding formation (18) on the underside of the 
lid (2) adjacent the respective aperture with a small 
gap therebetween, sealant (35) being located in the 
small gap. 

2. A battery according to Claim 1 characterised in that 
the formation (1 8) on the lid (2) and/or the formation 
(21) on the connecting strap (5) include locating 
means (20.13) for the seal (14). 

3. A battery according to Claim 1 or 2 characterised in 
that the seal (14) is an 0-ring seal. 

4. A battery according to any one of the preceding 
claims characterised in that the sealant (35) is set- 



table. 

5. A battery according to any one of the preceding 
claims characterised in that the sealant (35) is an 

5 epoxy resin. 

6. A battery according to any one of the preceding 
claims characterised in that the lid (2) and the box 
(1) are formed with inter-fitting portions (8,33) pro- 

10 vided with sealant which seals the lid to the box. 

7. A battery according to Claim 6 characterised in that 
the portions (8,33) on the lid (2) and the box (1 ) and 
the formations (21 ,18) on the connecting straps (5) 

75 and the underside of the iid (2) are so constructed 
and arranged that on bringing the lid (2) and box 
(1). which contains the plates (6) and connecting 
straps (5), together for closure, the portions (8,33) 
and formations (21 , 1 8) fit together simultaneously. 

20 

8. A battery according to any one of the preceding 
claims characterised in that the formations (18,21) 
on the lid (2) and/or on the connecting straps (5) 
include a sealant reservoir so constructed and 

25 arranged that on bringing the lid (2) and box (1) 
which contains the plates (6) and connecting straps 
(5) together for closure, sealant is displaced from 
the reservoir and flows into and fills the small gap. 

30 9. A battery according to any one of the preceding 
claims characterised in that the formations (18,21) 
on the lid (2) and/or on the connecting strap (5) 
include a sealant reservoir so constructed and 
arranged that on bringing the lid (2) and box (1) 

35 which contains the plates (6|) and connecting 
straps (5) together for closure, sealant is displaced 
from the reservoir and flows into and fills the small 
gap and also flows around and encapsulates the 
connecting straps (5). 

40 

10. A method of assembling a battery having positive 
and negative plates (6), two connecting straps (5), 
one electrically connected to the positive plates and 
the other to the negative plates, the plates (6) and 
45 straps (5) being enclosed in a box (1) with a lid (2), 
and two terminals (3,4) each one protruding 
through a respective aperture (12) in the lid (2) and 
being electrically connected to a respective con- 
necting strap (5) comprising the steps of: 

50 

providing a formation (21) on each connecting 
strap (5), 

providing a corresponding formation (18) on 
the underside of the lid (2) adjacent the respec- 
55 five aperture (12). 

positioning two seals (14), one for each termi- 
nal (3,4), either on the connecting strap (5) or 
on the underside of the lid (2), 
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providing sealant (35) on each formation (18) 
on the lid (2) and/or on each formation (21) on 
the straps (5). bringing the lid (2) and box (1) 
together for closure to cause the formations 
(21) on the connecting straps (5) to fit with the 
corresponding formations (18) on the lid (2) 
and to cause the sealant (35) to flow into and fill 
a small gap between the formations (18,21), 
and allowing the sealant (35) to set 

11. A method according to Claim 10 characterised in 
that one or each of the formations (1 8,21 ) is formed 
to include a locating means for the seal (14) e.g. an 
0-ring. 
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12. A method according to Claim 10 or Claim 11 char- 
acterised by further comprising the steps of provid- 
ing the iid (2) and box (1) with inter-fitting portions 
(8,33), applying a settable sealant (35) thereto, and 
bringing the lid (2) and box (1) together for closure 20 
whereby the portions (8,33) on the lid (2) and the 
box (1) and the formations (18,21) on the connect- 
ing straps (5) and the underside of the lid (2) fit 
together simultaneously. 

25 

13. A method according to any one of Claims 10-12 
characterised by further comprising the steps of 
providing the formations (21) on each connecting 
strap (5) and/or the formation (18) on the underside 

of the lid (2) with a sealant reservoir, supplying the 30 
reservoir with sealant (35) and, on bringing the lid 
(2) and box (1) together for closure, causing the 
sealant (33) to be displaced from the reservoir and 
flow into the small gap between the formations 
(18,21). 35 

14. A method according to Claim 13 characterised in 
that the step of bringing the lid (2) and box (1) 
together for closure also causes the sealant (35) to 
flow around and encapsulate each connecting strap 40 
(5). 
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